




benzamido-,8, ,8 -dimethylacrvlic acid (S) ( ) a ?:h#%L?:.  =G)kbkif'J C k >  (2l]:i[~)k@hiJ, 

methylbenzylamide(I5) T -= , f J L J , ~ ~ { I  ; ?<A- 9 b Y k$p#;(c{&Tb jbfi), < u)&D+4 g i c $ j ~  

L R )  - J 7 1 6 )  3 9  Tx$&-4-? bP./t:KWIJT36: :13\1', Knoop -jbi:dr 

kt\l88cD+$~1/R.~~TiTrf:. H$k!zLT a-benzamide I1&lifi3,jxf:&~l2X%if? c y~($, . i"-rx. i  biS-7- 

clnnamic acid (R) ( - )-a-methylbenzylamide (17) T &  & 4 */$3 c e ~ ~ $ j 5  kfis d,fi, ?: (Herbst, 

1J.L; 6 %D&%$4J<$:T (S)-( ) - 7  i =11/7 4 = ~ ( 1 8 )  St~ar t lz ) ) .  x % a $  9 t r - o y ~ @ & ( b ~ , ~ / f  = >& 1 )  

? 6 6 ,I:V16 (S)-(R) P&Q, 4 ;)$'I C  k@>;it (S)-(S) 'T 

- r ~ ~ ~ ~ 1 7 z = ~ b 7 4 c ~ h ~ ~ ~ L ; ; l L f ~ h ~ ~ 7 L : d j i l , I & ~ ~ ~ [ 7  &a .  
< > : :7  = ~ k L ~ ! , ~ f i  < $$&u>3 >$% - 7  3 >%@!;) CH3 COOH CH3 COOH 
i 6 flexible fi-> Y)b&hf$gF.?I,?lj?: t l r  5 : k I Iks) I Its) C=O H2N -$-H + C=N-C-H 
i ~ f ~  6. COOH (CH2) r ~ O O H  ($Hz) 3 

/R 
(19) NH NH 

O=C\ $=NH C=NH 
RI\ pH \ I  RI\ ,,H COOH NHz NH2 

I 

I n21n\ /C-O - X- R 2 / c H ~ ' ~ ~ c o ~ -  H-c-NH. 
H 1 l  

(20) 
HN 
YH A- A! CH3 COOH 

HN\C, , -~  Ri Rz 1~s) Iks) 
&Hi ' \HI -+ HC-NH-$-H 

GH;/ \CH 116 . 18 
1 4 ) .  1151, 1 1 7 1  

COOH (CHZ) 3 

(14) : R-CHs, Ri=Rz=CH3 YH 
$=NH 

(15) : R =CsHs, Ri=Rz=CH3 NH2 
(17) : R=C6Hs, Ri=C6Hs, Rz-=H 
(16) : Rl=Rz=CH3 4 A- 3 C  Y (21) 

(18) : Ri==CsHs, Rz=H L DT%&lifiE6~U>~%%%tC~b~Ti2$&%T 5. 
Sheehan :& e u>+@ $lifi,!EJ&& "Prelog rule" 1°)$~: sf ,  $Xg8) G&Yi;+gf& ?$ @ tt F f 9 Ftc a-9  t. @ 

kG3%f!JLTbj&. - 3 ' f 2 ; h % e 2 f 2 3 ~ & % - 9  9 Y i c  % @ ~ 3 J E t f : ~ ~ j % t & i ~ ~ ? ~ L ? 7  i / @ a T g & G %  
8 1 \ 1  C-C 2 C=O @&i2 transoidal 3 57'2 -,7L:. -$f2#-f C J L ~  Y@&6L\i27 =j1/tZ)bk 
G 1 C 7 ~ - - ) 1 / & f i f C = O @ L C C & Q f L l , k k ~ T k 1 4 d - 5 L  > @ t : d - ~ ~ ' i ~ k $ + 1 1 / ~ @ k F f 9 ~ ~ i , ~ + ~ $ ( 2 2 )  

3, ~L~~@~D/J\SL\~~%~RYT&~~~M~@IC~~R%~~Z G@(LI'I$&I~:!J~L '. ~%!JLL, ~ L ~ F d ~  IJ 7 2 2 6;: 
C=C kfB%312& 2 %-XTL>&. LklL Prelog rule 3 OiL7kg@T@(i/lH!LT (S)-( + ) - 7  f = Y(23a) % 8 
- 0  00, (S)-( ) 7 =- J L T  7 r 7 (23b) & 4 06CDTqP4,( 
T& 6 hi; Prelog rule hi : iij$@~j$f~EJC~!i:~BR1: ,+?~@f:. 

3 5hlL>f2h>i&Pm?Efis&5. & ~ : ~ @ & I J ~ ~ x ~ ~ ~ ~ I ~ ~ L D  CH3 R 
~ & k f P r e l o g r ~ l e T 4 . @ , $ ~ ~ & ~ 0 > t :  -&L?:Lbli C,HCH~-$H-CONHN=C-COOH 

: 2 12, B j z E K O & g O  3 7 & % - Y . 2 hi Prelog (22) 
rule IC@i:t%Bf LB,&oihLf~lr. f ~ @ l , i ;  Pre- CH3 R 

log rule T E E  3 $L 6 @&&fk%~@&% Lp t 6 J& fq Pd' -+ C~HSCHI$H-CONHNH-CH-COOH 
D L \ < T k ) D 3  Y & % - 9  3 Yf i i i q~T&jAh\GY&6.  

CH3 
-&~C&%EKDTL%@@%&~ 6 +:.9:: !2P% < ($,$$I 

-+ C~H~CH-CH-CONH~ 
&@%@ki&%T & 6 2 ,S.b h 6 . 

R-CH-COOH 
1-2 C=N %4a)SZ(Z&Q;iFP&,$ NHz 
if 9 b ' ~ r a i ; l ~ ,  .~%~%i ' . i rp tcw1~?:  sat4:- -f& (23a). (23b) 

07 p / @ T & Q ,  T ~ r / + = Y L T f = > h i d  t /&% (23a) : R=CH, 7 7 - Y  W&R4 8 $6 
#g Lf:@&% & T TL\ 4. Knoop 8.L 3 Martius") (23b) : R=C6Hs 7 = -1~7 4 = YT@4!($4 46 

i i t r c ) ~ k  YW$ (19) 2 (S)-~JP+'= > (20) O 7/1/23 11 1961q Hiskey t: Northrop 13) ti%+%% a-$ J. 

~&7k@@%t&@BFl;LT@@$TX%aiS~CCY%%~ 1 1 / ~ ~ 9 ~ 1 / 7 < Y % @ & O ? b @ k @ & $ @ f : V ~ 7  



7 < / @ ~ @ & ~ ~ 4 ~ : ~ & ~ ~ ) 9 % l J i i i &  L - ? I \ &  Y& 
P ~ / C ~ H .  

,/&a% a). Hiskey L; t i  2 81;@&&E60 &&%& 
i ~Tb 'T l i~7 j tL -cL ' fd :b~ .  H-- 

H Z  

YH CsH5\@00- Pd HzN-C-H 

NFI,,,H I R-CO-COOH R-C-COO- CSHS 
2 (S)-(-)-CsHc,-F;H-CW3 --+ N CSH~/*-W& ( 2 6 )  

16) ( s  I - ( - ) - 7  1 = ) b 7 ' )  5 2 
NH2 CH3- C-H 

C6H5 i?%, (a) a 9 ~ @ ~ c B V ~ R % @ ~ ~ ~ I L + / L ~ I C  
(24) El?% L, RQk3 S i C k  6T<%&&ol24L%,34, & $2 

Pd/C + R-f;H-COO- (b) (S)-(--)-a-9 -f /b-  7 91~7 t 2 t m  La&hzg 
Hz NR G i . 9  (S)-(- ) - c Y - x ? - / L - ~ ~ J ~ ~  t 7 %6a@i;t: I<s) cws-F-a LT@L\, 2 t I 5 8 9  : ~ ? 1 b & O % k l j L \ [ ~ & 6  

CsHs F E 4 x @ O ~ f L ~ ~ ~ t : .  Z dl 6 O%@%%%g 1 K?j? 

Pd(O-H),/C - COOH Lf:. 
HZ H I ~ N - ~ - E I  

%p%%%klk 5, a ) 7 .: 7c39  -?-/l/&iJfr F )bJ&ic@ 
R ;ha t ;Fa@$afi.wT 6. 3 t:, b) 0-9 t- @ a  R kf 

(9-7 : 1 @ 

(25) 
k3 <f.64~~@;Fiaflff , -FPaztr  ; b f b ; b ~ & .  Hk 
~ % & @ % % 8 a s : @ a k i f i = 1 ~ ; $ ; % - . ; / ~ ? ~  

I966q&#, 3-.#"'l~k%@ R%% 7 = =jk&t%X Dreiding stereo model % m 1 T % @ L 3 7 ;$; $ - 
+:*\ Y./"d ll.i"@& (S)-(-)-a-% Fjkc;" /9 /1 /7  :' 2 .)/ 7 ( 2 7 ) k f r s & @ ~ ~ l c & ~ , ~ & ~ & ~ ~ f ~ ~ ~ & 6  

$ 6  - - - 7  x J 6 %  % It2jXf:. 9 b@@mRS;.kfh;4 < tz5 i ; t : R t % @ ~ & ~  

% B k U  Hiskey G8@%;3.G&NtLZf k j  t~&.ta7 f i ~ @ % G C k O l & ~ ~  ?;f;% - 9  9 >Gt 04$$& L? 
KE@%GB% l/ i:. T B @ & D E T % & <  L%X4hS. 3?*%-.; / ,  7 

RE, M4i15) '2: s Hiskey E&!ERi8 &&@%G$ (27)%%26 =. L!:k 11 7 < 7 d )  % + ~ k Z d ; % x ~ ~ v g i c  
i ; I c~ i i $ . l r t 5? :E r j~cRaA5 fa '%%Gf i f~~ t : . 3 - f~  & % t : k $ a & % @ q m { g T G % ~ f & c & k f ~ $ & .  

% 1 
- - . - 

I 

R-GO-COOH , X$3&)&7 < Y* & h X 7  :' / @ El (90) 6%%%(%)** 



4 !I% 4x @ (90) 6%@$(9i5) - - 
hexane 75 72 
AcOEt 49 60 
z-PrOH 56 46 
DMFA 47 50 
MeOH 6 1 38 
dioxane 45 
(H20 55 7 1 29 

2 75 35 

4 ~ % ~ l l g ~ a b o ' r % ~ ~ t ~ / 3 .  T / L ~  -: ~ ~ m 4 1 j l i  

0 B & i C 1 2 & 1 t & O i ; S b \ i 4 ~ % b  3 k (28)Affj btx 3 Y if. 

9 -9 3 ~ & f x Q ,  & 1 & ~ ~ 4 j , T : 2 ( 2 9 ) ; b ~ & 6 f 2 2  Y&% 
-9 3 YILfJZi t % ; . X j d z 4 .  

J,@EI3l7)G27 = I L Y ~  >-/a+ b 9 9 ~ & + / * 4  9Q 

A  %fij!l$,%-FT@f.iZtZ? 4 k C-N @&;bfM% L T T 7 

€-27 f r 7  z =)k'@@i<fJ6: k&%+!"J~t:L:Z. 1L.t:;b: 

3 ? @ 4 O  a-9  bB(30) 2 3 k 3 @ 1 & 7  = = I L ~ + ' J  97  

(31) 2 O Y 7 7 &&(32) GT ; 1 3 ,  E ;h%$$$&BZ, -> 



( 45 

~ ~ ~ ~ k X 5 3 f t ~ h l 2 ; K I % " P a 7  2 / @(33)k'.'~%&E @~&laa~HS-@=~;1.M@kcfiBd&G~ ( a c t f ~  ( ,  @ 
Sh6"'"'. Z D B D E J E i i 7  < 1Edck1.Z i.@27 < R$lCBkf55fiZ3 7;f.$-9 3 ~((37)kfd:QfL#@s 
6 T ,  - 0 7 ~ ~ f L L ~ E i i T ~ & l C % 2 ~  h 3 7 c k ~ ~ f i T &  232 G ~ L  
& T B 7  1 1  G%E& (hydrogenolytic asymmetric COOk 
transamination) -c.' ;bj . H..J c ~ ~ s  700- 

G&&/~ HT-NHT-H R-CO-COONa RT-COO- 
-3 '0- -0OC R 

(3) N (37) 

c s H s ~ ~ H ~ c o o N ,  C~HS-CH-COO- Pd/C FOOH 
(32) - 

NHz (31) Hz H2N-C;yH 4- G H s C K m M  
R 

P ~ / C  _ R-$H-COO- -- 
Hz NH a .  $ij%o,4 ./% P C tc"~a&Fjli""~'b z ~ L L ~  .,j; < 

C~HS-kH-COO- EJ8K 9 ., 7%TR(38);Sfbr 0 jZ$$@gD&f,c)j$FjT@$$ 

pd/C , R-FH-COO- %;Ti;$ h, [(S)-Argl-[(S)-Alal &GD4 ;l Ji- 3 1. tf 
H2 NH2 (33) ~ c r f ~ a  t=4-~.6;h4.  

CsHsCH2COO- 
-- - - - - - - - - - -- --- -- C O O - ~ ~ ,  

H.,.! I 
R-COCOOH 1 7 1 1 1 ; h % ~ @ ( % )  _ _  _- . . H2N-$-NB(CH2), /c\&COO- 

R = -CHj 7 7 ~ 7  40-60 NH 
CzH5 e-7 : / @@ 40-45 (38) 

CHzCOOH 7 x /< 7 + Y@ 45-60 
H* p 3  yOC4H 

-(CHz)2COOH 3*11/$ < 7 %  50 - H~-NH-G<;;E-I 
-- - - - - ----- - 

cOm(k~Z) , 
ZDE,6CCBL\ICG3. (R)-7 = = I V Y  9 ~ Y J &  ;f;ga 1 

m-c-m 
t: f 6 t: (R)-7 Z / @~f&a$ a.  t a;~!jgg.fi~& 11 

4 ' / * 7  NN 
% &=ghba"ajJ%D a - 9  b@k U ' - ? I ~ / . ~ - J V ~ Y ~ / L ~  

% S R E & G Z B L \ - C ~ X / * ~  ; iL'Y@$r7;; : /?5+~@ ,R 
1 rd: 4a7 < @~~%&@,E&Gc#-c~/\s. Tl'Ji? 

~ 7 5 ~ ~ . j ; ' + 9 f - - - t r " G c d c ~ 4  t9 M ~ , % L @ @ ~ i : k 9 7 f  
5ii;lZDT 1 VGd5EJETGi (S)-7 1 Y %Rb\ j:k 

= ~ ~ r f d a c  tzjfd: (%n;j;hri,)a. roEjG&%fiaL 3 ( S ) - 7 t / @ h f ! k a L ,  7 r = ~ v 3 " y 9 7 G $ ~ J H  
7': B a t :  LT, rx/f?i*rgag$g~&-i;&af+-tf'~ f B t D%Et rBi / \ -CB (S)-7 I . = / P Y ~  9 7 ~ ~  
@@(39) trik*Yi%aC&7 z Y (40)  G f i ~  $ i&-Cg!n7 < I 

5 t ( S F 7  1 / @i~f&@$ a .  L s o&&@~E$c~ 4L-T 8 Etc B tich J ~ S +  .;/I&% kfMR@L -c%*%f& 
2 : f a & .  -$-f~$,% 
( S ) - ~ Z = J ~ ? * ' )  97(34)t :  (S)-a-$ ? j 1 / 4 Y g / 1 / 7  

1 Y (38  h$&@&(~t?d-@& T i i f 2  ( , (s)-7 z = Jk Coo-  

Y 11 9 Y k  (R)-J ~ J L - ; ‘ Y V ~ ‘ , P ~  < r(36) 2f&&&i~. HOOC-CHrCO-COOII (39: ANP 
)-(-) GHsCH-R 140) 

- I 
E J L @ B % ~ T I c ~ / \ ~ ~ > G T & ~ .  7 z = ~ ~ p + y  V Y G  I G'NTH-c~'~~~ 

%UHT ~ F % % E E ~ ~ z B L ~ I C ~ ~ @ % ~ ~ ~ I I , ~ ~  +$7j@j NH? 1 R 

COOH CH3 
I HZ N ----- -H I 
I H---NHz I COOPI 
CsHs CSHS &HZ I 

I 
( S ) - 7 D r ~ ~ ? r " g 9 ~  (S)-a-%+1~c4;';/9j'ry7< 2 (rMrNH~H-C. 'f ls  C=N-$X-CS& 

(3-4 ( 3 9  COOH t00- 
CH3 I PIIC I H, 

I Hz Pd (OH)z/C 
2N- -H 

I ( R ) - ( - ) - 7 X ~ f = i y > l  P ~ ( O H ) ~ I C / H ,  
CsHs 

(R)-a-% J1/4 Y 91~7 5 Y ( 4 2 )  (S ) - (+ ) -7?1- : ,  

(86) 164) 

-52417- 7 g J @@F%&% 





& Z i = ~ Y & % - 9 3  YDR?iiDf:& ( R ) - ~ ? = Y D %  

Y t b t a b ~ x ~ ~ i g ~ ~ a t g ; r l ; ; h a .  t ~ t ~ ~ ~ g t  
m%o@&B%s%%@Drdiz&&&icf h7js'RtVZ3 

;h6. t a)RfdO-->b~@R L f:%@;b$%X Ijh6:b.", 

9 ?:7,LX4LE&GZSkf Q 7kXEOS (% &%% 40 lb/ 

&Lab'. 
a'-? Ib@D% Y ? J ~ / ~ X ? / L / % & + ~ A  $I 6 k \ i ; t .  V 

7&%iZZEX(45), L h G%@FAB?CL, ~ k ~ T h ~ 7 k  

9% L 7%%@li% a-7 ? 1 @ (46) %&a? 6 2 tr dfT  

3 64". 

~ o ) E ~ % ~ = ~ ~ % ~ ~ k i t c ~ B a  r tr .br-73 

6. 
f tC;btiRBDA i cz C=O tr C=N $gg.irlxt~~cfi 

&be ,k 5 E %  L L  ttransoidal 3 Y*% - v .  ~ ( 4 7 )  

R-$-COO Menthyl 
HO N 

-- (45) Pz 4 RSH-COO Menthyl 
NHz 

COO R-CH1, CzHs. CsHs 
(IH_ H+NH? R' -OH. CsHsCHz 

R 
i R ' - 7 :  / &  

t 481 

% 2 17, I-% > $. ~bh41;t. Prelogko) le k bl j,g,Y, f; $I,?: 3 

Y*% -9 3 Y% 2 Q  ?*X6 & *-{*&go3 k$b' 4 

'/ 7'13 L=")bAo Fjj$$@Ib~ 5 7kR&5 C=N :t$g&?&&O 
B6. Lfzdf-77 I % ~=F~l/rx?-)bblGiAL>fg'h B 
(R)-7 2, / B4 (48) df&i&% 6. -3 T a)E&O&#i@ 
%iAi5;SZD a -9  P & r  x? IP t X F & ' E 7  :: 7 ?&I% 3 

f:;f;%72,/$Z%CZ SMB i . 1 . - 9 3  YfE%bC.=k~7 
b%;#sa-f'Q r k F ? ? B  620). 3-fdlfi tj C=N 2 C=O Grl 

ciosoidal =I Y * %  -P > % L 1) is]&@ I 3 77"k -> 

9 2(49)?&3 { 0, T L \ T k  (7 &@@%rn&f~k\ET& 
#kczRB 8 h7kX4CbjBfi 



(s)-(-1-7 2 ~ 3 % & ~ 2 ~ ~ i i l r \ ~ ~ + f t j  3Fj L%--c T%J&X GHj 
@dfBT?.5 2 3 2  h h 6 .  L H ~  

a-!r b E D 7 2  /It;icdr?7 t / @ T % & & i c t - & I ~  

.a.icamai f a s a d r a n .  +ra t347 2 
@ t  LTR CH3 d,.,c,s /C, N P Q H  Pd/C 

N-amino anabasine (.TO) G E  5 7 7 = 'J (51) (53) 
0 \H"" 

D;t;@k&T& &2',. T b Hiskey 33E&13)D --@ (52) 

T;bj 6 dfFPE$?D anabasine 8 t~ 6 r t $$I]& 

"?$I 5, t D@D&&~fiGaX%K~tc%%$f 83 6 hl & L h (54) 

. J (~)=67:333. ~ ~ : ~ r , T ~ p ~ ~ l ~ ~ ~ ~ l ~ ~ I c ~ + ~ ~ ~ ~  

(R)-7 7 = ~df4O%DT%IO;L$TiCG dZ t:. fais, 7 2 { ~ a a h ~ d  C H ~  5f COOH k 4 b e # ~ ( l l ~ k +  c fa 
7 = ~ D 4 f i K f  t&lO%T;tj - I':. I ; f aVhtd l '~~ ; fab \c  2 i c f ~ 6 .  +:T{&BI~EIIO%M 

9 y D T E % f i  6? E rh 9 1':. N-pyruvyl glycine 2 
(R)-($1-a-9 3 .1~4~91~7  ': ~ f i i % & ~ t :  9.7p 

2&%@HBELT (R)-77 Z J ~ Y I I  9'/%50%b'jti{(73 

;f;EltX%T&& L t:. RBfa E G G  N-pyruvyl-(S)- 
alanine t: ( R ) - ( i - ) - a - % ; f ~ v < ' / 9 ~ ~ 7  $ ~ [ c - > t , \  

76% 5 2 (R)-7 7 = Jk-(S)-7 7 Y5f 7496, (S)- 

7 ? = ~k-(S)-f ? = 75f26%D@J&T&& L t:. 3 t: 
(S)-(-)-a-% ?/I/< r 91~7 2 Y 2 N-pyruvyl-(S)- 

alanine 5) 6 C&&&@D&C& (R)-(S)-isomer dP3696, 

(S)-(S)-isomer df6496Tikj 9 I':. : h I; o;f;%E&Ic 
t;tTP@df 2 B;tj % I':&5es&aelI2@%T& 6. Hiskey 
Gi&ZD$ k=;fAG%..:6-->D+kidlg 2 LT 
(S)-7 7 =1VgDT@E$?DggG%<% f: h5 ic jk!?+?g 
#fL7 2 Y D R b  Q Ic%Yk!~RTg/&fa4~ 9110 2 Y 

%E~TA$k$Rjib%57G 9 f ~ .  Z @ X S d i  "Prelog 

rule" C C L f : f i f 5 2 . l f j i 2 f . ; j t & B O ~ ~ ; f . Z - ~ ~  7 

(52) t ~ i ,  (S)-7" 4;=,b-(S)-7 7 =  'J (53) 0 &fififP 

B S h ? d f ,  WM(73@%trtzhicEL~ (R)-7" 7 ~ 1 ~ -  
( S F 7  7 = r(54)df&2 LT&&LL: C(R)-(S) : (s)- 

(58) 
3 C~HS-$CONH-CH-C~HS 

NOH R 
(59) 

Pd/C _, Hg-4 C~HS-CH-COOH 
Hz NH 

R=CHs, CzH5 (60) 

Z%%%(%4)5f%*.k5 iclEjER&DY < Y%EH 
L T B  a-% ? J V < Y 9 1 V 7  2 Y D @ & ( I ) ~  ff-X?Jk 

4 Y 9 1 k 7  < 7D@&(Il)2Ti2&&@D7 z =Jk?y  

~ Y D & M % ! ~ ~ ~ % ~ L T L ' & .  rDrt:5.L; a-$4 







S hi - t: (0.1-0. 296)43'. 

$?:, 7 7 / < - 4 4  i. IRC-50 ~ ~ 4 . t . ~ 1 b h ~ & @ j  

' ~ ~ % @ ~ Q ' I I . " ~ I T G : ' ~ ,  c t ~ [ : ( S )  7 ? = 2 $ & 3  

(S) 7~=)1/77-=7%1',5l#S-@?-2{ -I: modified 

a 1 ~ . * 7 @ ~ $ ~ ~ E % / p - 7 Y 9 ~ \ 3 7 7 ~ ~ /  / 3xI:$*, =. 
$ L % % x ? ? ~  &&\lk-/Yi 9 9 Ajgh#?fif#. 6 $1 6 .  4 7 

*/"/'.(l~..U'@khLt N - 7 %  i.7 .: 1.'73 11 j ~ @ % : j t i ;  

Dfi4!&%rnb'77-~JL%6 2, ?$5$l,7': (R)-7 7 ? ~ b @  

k & U  (R)-7 7 7Djil;4$j/tk/%WIIihf hO. 03-0.1 

%. 0.08-0.2Y6Titi 7 f:44J. 

CHiCHO + HCN t (s)-(--)-c~HI-C;H-NHZ 

CH3 

COOH -- H.-+-B 
CH3 

% t D 5 / /  b =  b V l k  ( 7 %  b7iL.?k F Y 7 7 i r .  FIJ (5) (s) 
C6Ha-CH-NHCO CH-CH-CONH-CH-CsH5 

2 )  4 D&fqTgfi%fiI 'd fz3". 4!&4!($.($22- 
CH3 CH3 

459bTiti 7 f:. --i@3R61=6C'17 t / &$DTt$;iiU(@ (74)  
[$ a-zFjb4 7y/b7 < 7%FfJL\f:135fif a- % + ) b e  ( 3 3 . 3  

2 9 ~ ~ 7  < 7%i%97':%&.& i? ~ $ ; I Z I ~  <,  7 < / &O c ~ H ~ - ~ H - N H ~  
(s‘ _ H+ + P~(OH)Z/C-  

;iiU(2U24?D%T& B C ~ ~ ' P ~ ? - L ? I ~ L  9 ~ ~ ~ ~ ~ 7 3 ~  lJ$kfil& Hz 

L.hfJ1". ??fX$?%i&i%7 < 7&f= b 'J ~ v ~ ? ~ L j - ! f F l l i  (R) -7  X / ? ~ + > ! V L  



C H ~  ~ i t j  a t, z~im-cr-ge L 7 : 7 ~  t 7 P F O B S I L ~  
/COOEt c ~ H ~ - ~ H - N H ~  

(S' - 4 L7:7k%af@% L C=C Bdcb C=O rBE.;?kf$'iiii 
(b) I I  

'COOE~ . k i r g ~ - ~ a  tl t ~ r T - 4 f J  < fa&. %h@ffYL-+g&7 
7 7  P FC2 cisoidal D x ~ ; f , % - - 9 ,  ~ ( 7 6 )  % & a &  

H+ Pd(OH)z/C 
(S)-T x/\"7 -+ - - 

H: 8 X 5 & 8 .  

YH3 
( a  ) Ed i;lr_ BL \-r: (S)-7 7 7 : F (74) l2 cisoidal 

C6H5-CH-NHz 
I1 (SI + - - 3 ~ ; f , %  -9. Y Q t 6 D - F .  c-c  get'^^ P ~ ; 6 f + j  

E~OOC/ ha-%a t Q dc 4 ~ + R B D  WLL\ 7 , ~ ~ . ~ n 4 5 1 ~  ~zmiifi 

KC" P_dOH),/C + (s)-7x/97+.Y@ 
%&EL, (771, (78)7Sf&ijji3.&t%X4ha. chi; 

Hz 

(a), (b) s k b  (c) TEDg%t2%5Dtaj- l i ,T% 
6. 

YtFgl& 7 7 5 S F (74) C2 transoidal(75) O x Y + ( 7 4 )  
%-9. Y i S f % Z t % X  G h a 5 f  L6.L transoidal 

I s I R-NH.J 

I I 

R  2 

177) R 0 

HCIJ 

Q P 
H NH 

- -  
I J 

A '%, ,f' 
HO , , , c ~ \ c / O N  

H p I j  H H 
(79) R 

1; 
\"; Pd (OH)?/L %(OH)2/C (80 )  

COOH 

H+NH* 
CH2 

I 
COOH 

( R ) - ~ X / T S F ; . &  

(81 
cisoidal conformation (76) ( a )  E 6  

- - -- - - 
8 5 

- -  - - - - - -- - -. - - - - - - 
I 

- - - -  - 
I 

7 P Y  7 ~ / 9 7 & + . Y @  ' - -  - - -- T%@G (96) 
-- - -- - - 

( a ) (S)-fumaramide @)-(-)-Me (R)-(-) 15 
"t'y .y,,/7 2 , Y (R)-(-) 8 ' (R)-furnaramide (R)-(+)-Me (s)-(+) 15 
<.Y$J,,/7 P y (S)-(+) 

-- -. -- -- -- - 
6 

- -- - - - - -- -- 

( b )  diethyl maleate 
E @)-(-)-Me (s)-(+)  14 

d (R)-(+)-Me (R)-(-) 
- 

15 

( I diethyl fumarate 6)-(-)-hle 
E (S)-(+) 5 
% (R)-(+)-Me (R)-(-) 5 - -  -- - 

-_____l_ll__-- 

it%' &25% @12% -1214- 



( 53 1 

iiP@i$li~7k53@~& 9 %;hQ.h (79), (80) & 9 b, .r r F a  C=C 6 a i 2 7  $ ~ d f E E L 7 ( 8 5 ) ,  (86) .fr&L 
&L6 Pd(OH)z/C T7kXIGfiRT&Lbl ( R ) - 7 2 / f 7  Y 6fif, 2 a@&(83)092@d16&5b\ii(84)~3mfi16 
- 7  7 ' ; Y k ~ ~ & j L ,  (s)-72/f7fy@(87);6f&I;a& 
Y a & ; h Q d ~ c : ~ 9 ) k 7  i ~gfim$-&7':fg&, ;f;g@ %;i-8&5. 

S c a L o E G i r k ~ ~ 1 a ~ L  7':. e o % &  2 L-c, C=C ( c )  B ~ \ T c ; ~ ;  77)@r x ? ) ~  (88) t: (s)- 

7 i 6 7 $ d ( - ) -7  i y d j  E!$ L T  N-alkylmaleimide (89) $-& 
@lt~&%us;hT$$fi~f ak j ,  6rlflk7 t YlCi$+D&i L, ~ b ~ T % J E & k j Z j @ i c  (S)-7 x / + 7 ; t ~ ' ~ @ . f r & ~ ;  
~LB$Jfi~fLb\c 2 ,  &6b~b2Rj6$~:~!?3~p&.7 < 72 6 L % X G + ~ L ~ .  
2 ' 7 9 i k 7  \; < I..@t&S&C&~ J-;bi,$$ji1;$1 

OH 
6. 

- z ( b )  E!&IZ%b)T?'b4 Y @ x x ? J ~ ~ ~  6 ha& 
J:-OE; 

tSjR-h'H* 

f E 7 2 + 7 f Y & b  Et fl H + OOEt 
%-%G$TTL\%. O (88) 

"d-" 
9 S' ""- H~OmOEH; 

H 
0 
II 

- H ~ - R  - - ( s  ) - 7 X / r ? F i B  

5 " 8 ( 9 0 )  

(891 

(c  i 

Chlik:Z@-.j .  b 4  y @ x x ?  I L @ C & ~ : A % T & ~  

7 4 @ z 9 I I i C: 

QYI&kL? ikDCkb . '~ ; i -G;hB .  f t ~ j > %  1 . 7 ~ ~  
4 & ~ 7 7 J b @ $ ~ ? ) k f i f - ~ $ ~ X # o ~  b'f Y @ x K ~  

ikt:%#3-6fi.', CD&$$L7':-j. L 4  Y@b-d@{bL733 

30 N-alkylmaleimide (89) i c t ~  5, R ! & t i ~  P 4 

Y E X Z ? J ~ ~ & & L I Z J L %  h = x * . ~  T Z U L T  (S)- 

COOH 7 4 / f 7 + ~ @ ( 9 0 ) ~ ' ~ 2 ~ 4 .  --3, ; k g @ a 7 7 J b  

H~N+H @xx?)bfi1Gl;t;--$;(&*P&777 < Fks&bxLT(a)& 
CH2 

I 
bsfir&, b;f;lllU&b'f&-FLt:L%& h h 5 .  %%k L 

COOH ~a?j%c3X!Zi:h 6Tj$fi.'k$1\7':53 (S)-(-)-7 t r 
( S ) - 7 X / f q Y > @  (87)  Li? ( S ) - 7 7 : / f T y ~ € & b s Y i & B 6  6h 5. 

(b) EB ( C )EKoLcJGGE;?.@$ h Q N-alkylmaleimide (85), 
caE!&C~Sb\71$, 23-7' < FX2P)I.maleamate (86)6&3 hr-7,~;i: , ~ - 7 x / + 7 + y @ y 7  : 1.' (77), 

(32) ski;, t h k f E 7 1 b 3  -)b L T R g 0  N-alkyl (78) kf&$!kfK-B 3d~f:. cdx 5 (a), (b), (c) a+E 
maleimide(83),(84);SfYR$?a. C 8 7 1 / 4 Y @ 4  ~ ~ { ~ ~ $ & ~ y , & L , ~ ~ ~ & i ~ ~ l ' s . ~ .  

NHR 
1 

fumara te  - furnaramlde - RHNOC<H;TCH-<ONHR - i p, I - A j f - 5  ++ , @ ic ( A )  
I I 



1964% Terent'ev 1;33)lik7k? l/ 4 2@(91) i-kq 
-glt& (S)-(-I-&-# ? lb+ 2 9 ) P 7  < 7 &  4 3L +,ff 1% 
N - ~ ) ~ $ J V - ~ X / ' ?  i"2@(92)&$a'i-, (92)%951JT 

6 CkIZk.13 88?6D33&f4Llff&&-~) (R)- 7 2 / < 4 f  

~@%f ih lLTL~&5f%5%~2~ '~k%5~~J j J f&~  -T% 4 $4 

D;f;%@@D@Llffbf 6 fa' 1 \. 1966% Liwisch~tz, 
S i ~ ~ g e r m a n n ~ ~ )  Ci D-a # 4 ~1.4 '/ .i )b 7 < 7 ((R)- 

( + ) - 7  5 Y 7 I* &Rjb\l;;l&&fa'kR\%fifJ 7T (R)-N- 
+ 2 9 ) b 7  X / f 4  + '2@(92) . ' i+6o0o~6#~@&ri- ;? l~~L 

f: . 

COOH 
I 

COOH 
(92 )  

Stewart 6 (2 9 ~b 2 - z 2 :z$-k*% & --, j: Tfia$~~ 
4k&@ (7k;i:*2${&) BdII 3 u X f~ tj  ; / 7 - CJ J!!&% 

Ez: $+?6%&, TV7kMBBI:a 11 --%%&~;f;$1,2 
n b f g  cr. 6 cr tr ~irii; L 7';35). 

+&~i36) a - 7  -k i- 7 5 l- (93) %7j<%,g?g@i- 
L-C?;i.-= ? . / 3 , P D ; k ~ l ; ? ' l b 2 - ~ T ~ ~  L,  -7 

t~-i;fia7k53&? L T X 4 i Z 1 K  (S)-7, = 1 b 7  7 = 7 

([a]156=+3.260) (94) %$$f:. t.a ,&Tit 7~ = ) ~ 7  7 

= YDhk; ikBI iY~jL%h ?, %EU$&BI'II= h c? ~ 2 %  L f: 6 
D T & 6 j J l 6 & & D T @ B E & l i 5 W Y % & .  

C~HSCH~CHCOOH 
NH2 

(S)-7 , t j ) b 7 ?  = 2 

(94) 

* a-methylbenzylamine 1;2 D, L Z ' 1 ; 2 E % k ~ g f ~ d : 7 ~ ~ ~  
k-frrn@im1;8a-c-& a.  

CH3 
I 

C6H5 
I H-NH2 , H- -NH2 I I 

CBHS CH; 
t h b l b t 8 h  ~ - b k i $ t b \ b h ? l r \ Z .  

3-2 &R%#ER L\k;1;@&& 

k"9 $ 7  Bs aji@%D@ajl;~&68p%m7 < / &%& 
ki?&sD& 3 iCi&C 6 kg% 6hTL\6. 

e l J  F+-Ij--,b -zr,.~77@~7 : / @ ( I )  

a ' l ~  P + + :  2 -  321."6.Blt+- i - @ ( I )  

F$*: 7 -  9 Y / ? ? B t  Y t -@(n) 
~+*- - )b -  9 2 , ' q g  - 7 : / @ ( n )  

- . . - - - - - . . - - - - - - - - -. . .- . - .- 

7 2 , / @ ( 1 ) - .  '7.l-E(n) 
s 7 5 ) w n )  - ~ i - m ~ )  

Longnecker B h U  Sne113') ir- d; 12 @&g@%@j -703 

4@6'17 : /glt5&%9%$ki1.:&6. i & 6 1 i e v  F 4 Y -  

ibBk3$3j4 f '/%ia&!t: L a-? i. ' /")kg & 7 : 
. (S)-77=2&61,1{i  (S)-7 , = ) b 7 ? = 2 j u 2  

ti;] 7 7 2 . /&liii@&ijfa'?t:. 3& Q#=.@33&0;7 .: / 
JIG%:@l,Ih&d<$$$~&j$D-$$T&6. ?:&%b2 (S)-- - I 7 ~ 7  - %t_:[b ( S ) - 7 L r 1 1 / 7 7 = ' /  2 a - 9  t-9' 

)b cc~b@.f - r  1) F + * - J ~ B ~ L $  Cu2+ 4 7f Y & ~ E ~ L  

J J I I ~ & $ - &  L- 7 < / l&$i@+Z& cr. Q, (S)-Y)b 9 < Y@5f 

%.l&T6 k R % L T L > Q .  L b l L f a ' f ~ f 8  CD%&DtZ% 

i:ii$AiST3fa'L>Awdj Q, Ctf: L ~ ! k & L f : 3 ' ) ~ 1  .: 
2p@~i&pjiP&ajJ\z-j&fl L; j J > T j J b \ .  ko lJ F+if 

- ibjSff2 ( T b a--7 2, / @L- a- '7. i- 9'1b 9 J ~ / & @ ~ ~ ~ [ C  I$ 

CL12+ a g d i i - F 7  : /3&iliL;-B%.&cr.$-L 25.: Q6$LT% 

&I, 2 f : X ~ i & ~ ~ l : 7  2, / @%FFJL\T&aLf:Y3~~1 : 2 

@ I c W ~ ~ ; ~ C S G I ~ ~ ~ ; ~ ~ X ' ~ ~ ~ ~ ~ S ~ ~ ~  Zkdf&jQ, 2 j c k "  
,I F+.if--lb&Adl.& 2 d l b 9  < 2@D@$fJfjJ.;i. ?T 

iE1;3 6 30 2 2 fx ?;I,> i,, Longnecker 6 o)@$&Ii a- 

? i-@k 7 < / i%aEgF)E$g'7 < / &E.@$EGT&65> 

B L d l f s ~ \ ~ ~ ) .  

H-;f_t, ;55$6") /Ljk$&#l:fa' [CoBz glycine] 2 com- 
plex &E 7 T %i$.f;-~~,k%i?f6: - f:. (-)-glycino-bis 
(ethylenediamlne) cobalt (111) iod~de 1: 7 -t. b 7 )b 

? k i-&K@*/-97k/{+{f$ljlTEE$e i- b $ =  Y g 7 ,  

B5bbJLf:. $H%r&%I~ii i -  I-$='/, 7 u  i- k f r 2  

%L'L\?'II 9 ~jJiyE& (7:2:1) T & O T ,  C D # i l Y & ~  
G D N P  I t L T  DYP b b * = 2 G $ % L ,  X+R& 
%$h$:. $3 8 0od17&,!@*&7 (s)-(+I-  i- k A-= 2 5 f  

/:IJ~ s d tf:. I ; ; ] ~ [ I  L ? glyclno-b~s (levo-propylene- 
d~amlne)cobalt (111) chlor~de I: 7 -k b 7 JL.? k t- % 

%*Lr 1- b 4 = 2 % B& L f:5f, T;&L&-&Slaf: 
6 ) - (  T )- i- L * = 2 D77i'SiiTi$Ct 1 ST'% 7 f:. 

Asperger G40) i iX+ ,& W 3 / \ ) b  b $g& a-amtno- 
a-methylmalonato-L, L-a, a'-d~methyltriethylene 

tetram~ne-cobalt (111) %T < 41, C ;h % % 7k @it  





II -F r> A &I% 7 T /I$, i j ;  h$ L, 1. CZS-19-[CO(L, L-a, a'  

dimethyltrien) (L-alan)lz+ 4 -5 ;. t: L, :ILL 11 L .  

7 7 = Y %14%DT@@&Tif+7':. fi &&1~!$IX&-~26096 
- ~$77' : .  C D L ~ ~ C & E F ~ ~ ~ $ % ~ ! J L ) & ~ ?  ,'@D7\q,k 

~~i$27 'Zl32hZE%~tSd1TLlf~i  )bi, $Jt$f/i#GJlJ 

~ \ ~ ; ~ g e - a & a & a  c 2 ia aigi:$ss;iLt:nvjhmsbB 

ZD--->T&5 9 .  

Beamer 662 -.$@ ,f,j$/."? 1 9 )  ~Jql!i&ii~ 

&LTb1545-48'. $ 1) -(S)-n 4 9 ~ - , f ?  ,+j ~(d!\&& 

JIJL\T a - 7 t  1.7 -: Y @ @ ~ . ; % ~ I ~ . x - I L I ~ I - ; ~ , ~ L ,  

( s ) - 7  z S l I / 7 7 = Y ( ~ \ j ~ 4 & , $ 5 . 4 ? G ) 4 ' ) ,  9 1) r-q Y 
>/k-(S)-9 ,~9  < Y@-,97 ; f~ A ,  3 1) -/?-A 7 >,I/- 

(S)-7 x ,*7  + '/@-/f7 > 3 ~,iyililK%fflin1T liiJ;Exi:a- 

7 - k  b 7 ?  F & & @ % a x L ,  -?$(?.7L ( s )  7 z Z J b  

7 7  = Y  (;f;%Qq5.9/6) $ 2 A > ( R ) - 7 ~ 1 . 1 i . 7 4 = -  

Y (;FLlR$O. 996) 4337 '~~~) .  3 f:d? 9 -(S)-/\ II Y-/* 
7 9 9 4 @@i2 L 13 (R)-7 : = 1 1 . 7  7 s '/ (4\4$u4 
4. 29b)&%!jTb1648'. 

Elad, SperllngPg) [$,%$ti& j ' t f .7 7 = '/&A ;\ o 4 

9 Y&&Q Gly-Ala B k t\ Gly-Leu 4 7 6 1- 

y.f- Y / C k  0 3klL+8(11~ IIIYfi$li;lAQ i ~ f i l ) ,  norLeu 

Ala, norLeu-Leu ~~YbJl::61~?Yi.%(&/4/ 11.n 4 > 
r%&b."9AShf:r & % ; B ~ T I > & .  

$ I; bC Sperhngso) [;t (S) 7 7 = '/ 2 3 I) 9 Y ~ S L  I; 

ik'&BRUB9311 7-, (S-Ala Gly-S-Ala),, 11 b ~ I / I  Y 

&FBb'TYi;lk,%b?bC9 1 >'/GiA/$7 5 111.7 f = Y ~ S  
&dZE&Lf:kf, ( S ) - 7 z = 1 ~ 7 7 = Y 2  ( R ) - 7 = =  

tV7 5 = YO.Iik6f 70:30 X &  - ?:. 6, (S-Pro Gly- 

S-Pro) ,k9R&~r4i f iLt :7  = 1 ~ 7 4 = ~ ~ 9 1 r ~ ~ $ ~ &  

,$b$(R)T&Q, ( R ) - 7 : = / 1 . 7 ? = ~ t : ( S ) - 7  = s I ~ .  

7 7  ~YDl%l$,68:32T&-?:. 

REI, k+$k51'C2 k0/i.k Y & @ X X ? I I / &  ))L'4,Jj'ta-7 
. k + u d  Y Y J L ~  < '/ t: 0 9 ,7Jj,,iIAg NaBH4TgiL 

5, *k'T Pb(OH)z/C T/ki:fiiOf L ,  )L7114r'L7 
= YD%@%$2JJLt:. (S) ( -  ) a-7/I/*lI.,\Y 9% 

7 2 Y & & j  2 (S ) -7?=%kfYl&?6 .  7 ~ s Y D  

;T;gR$l2 8 --2996T& 17, 7 7 = Ydjgc$--i$, 5 --2TGo 

9 7':. 

&iE Corey 6 ICL 6 a-7 -: / tt$0&Xf ~ ? b E ~ ~ l f i T  
4, g:flI'2#zb.i*R3g$~;':~~t~~). 
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lz ra -7  < / @LD;T;@&&@B$~- 2BT6?,2,,$ikj/fjT 

b \ & ~ k % % ~ f : ~ ~ ) .  ~ ~ k b k - - & b ~ i X j T 6 @ 3 D ~ ~ 3 i  

i: 62 Boyd, Mckerveys5) 6 k l? Mathieu, Welll- 

R a ~ n a l ~ ~ )  D b Oki& 5. 
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